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Riemann $M$ M Lie Lie $K$ K
N $\mathit{0}$ M $T_{o}(N)$ $K(X)(X\in$
$T_{o}(N))$ M (e.g., [5], [7], [8], [10])
$(M, K)$
(1) K N $\mathit{0}$ M
$T_{o}(N)$




$\overline{C}$ 1 M $K$ - C-
( $2.1_{\text{ }}$ 3.1) (1) 2
(3) 3
1
$G$ Lie K $G$ \theta $G$
$(G, K)$ \theta
$G_{\theta}=\{\mathit{9}\in G|\theta(g)=g\}$
$G_{\theta}$ $G_{\theta}^{0}\subset K\subset G_{\theta}$ $G,$ $K$
Lie $\mathfrak{g},$ $\mathrm{f}$ $G$ \theta $\mathfrak{g}$
\theta $(\mathfrak{g}, \mathrm{E})$
$\mathrm{f}=\{X\in \mathrm{B}|\theta(X)=x\}$
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$\mathfrak{g}$








$\tilde{\mathfrak{g}}_{\alpha}=\{X\in \mathfrak{g}^{\mathrm{C}}|[H,X]=\sqrt{-1}\langle\alpha, H\rangle X$ $(H.\in \{)\}$
$\tilde{R}(\mathfrak{g})=\{\alpha\in$ { $-\{0\}|\tilde{9}$ $\neq\{0\}$ } $\subset \mathrm{t}$
$\mathfrak{g}\text{ }\overline{R}(\mathrm{B})$ $\tilde{R}(\mathfrak{g})$
$\tilde{R}$ $\lambda\in a$
$\mathfrak{g}_{\lambda}=\{X\in \mathfrak{g}^{\mathrm{C}}|[H, X]=\sqrt{-1}\langle\lambda, H\rangle X(H\in a)\}$
$R(\mathfrak{g}, \mathrm{f})=\{\lambda\in a-\{0\}|\mathfrak{g}_{\lambda}\neq\{\mathrm{O}\}\}\subset a’$
$(\mathfrak{g}, \not\in)$ $R(\mathfrak{g},l)$ $R$ ( $\mathfrak{g}$ , ) $R$
$\tilde{R}_{0}(9)=\tilde{R}(\mathfrak{g})\cap b$
{ $a$ H\leftrightarrow H
$R(_{\mathrm{B}},\mathrm{f})=\{\overline{\alpha}|\alpha\in\tilde{R}(9)-\tilde{R}0(\mathfrak{g})\}$
$a$ $\mathrm{t}$ > $a$ $\mathrm{t}$
$H\in$ {
$\overline{H}>0\Rightarrow H>0$
$>$ $\tilde{R}(\mathfrak{g})$ $\tilde{F}(\mathfrak{g})$ $\tilde{F^{\urcorner}}(\mathfrak{g})$
$\tilde{F}$
$\tilde{F}_{0}(9)=\tilde{F}(9)\mathrm{n}\tilde{R}_{0}(\mathfrak{g})$















(2) \alpha \in R+--& $S_{\alpha}\in \mathrm{f}$ $T_{\alpha}\in \mathrm{m}$
$\{S_{a}|\alpha\in\tilde{R}_{+},\overline{\alpha}=\lambda\}$, $\{S_{\alpha}|\alpha\in\tilde{R}_{+},\overline{\alpha}=\lambda\}$
$\mathrm{g}_{\lambda}$ ,m2 $H\in a$
$[H, S_{a}]=\langle\alpha, H\rangle T_{\alpha}$ , $[H, T_{\circ}]=-\langle\alpha, H\rangle S_{\alpha}$ , $[S_{a},T_{a}]=\overline{\alpha}$ ,
$\mathrm{A}\mathrm{d}(\exp H)S$ $=\cos\langle\alpha, H\rangle S$ $+\sin\langle\alpha, H\rangle TO$
’
$\mathrm{A}\mathrm{d}(e\mathrm{x}\mathrm{p}H)T_{a}=-\sin\langle\alpha, H\rangle s_{\alpha}+\cos\langle\alpha, H\rangle\ovalbox{\tt\small REJECT}$
$[S_{\alpha}, T_{\alpha}]=\overline{\alpha}$ Helgason [2], $\mathrm{p}335$ , Lemma 113
$H\in a$
$[[S_{a}, T_{a}],$ $H]$ $=$ $-[[T_{\alpha}, H],Sa]-[H, S_{\alpha}],$ $\tau_{\alpha}]$




$\langle[S_{\alpha},T_{\alpha}], H\rangle$ $=$ $\langle S_{a}, [\tau_{\alpha},H]\rangle$
$=$ $\langle S_{a}, \langle\alpha,H\rangle Sa\rangle$
$=$ $\langle\alpha,H\rangle$
$\langle, \rangle$ $a$ [$S_{\alpha}$ , TTT\alpha ]=\alpha -\alpha
$(\mathrm{g},\mathrm{f})$ $(\mathfrak{g}_{k},\mathrm{f}_{k})(1\leq k\leq s)$ :
$\mathfrak{g}=\mathfrak{g}_{0}+\mathrm{g}_{1}+\cdots+\mathfrak{g}s$
’
$\not\in=\mathfrak{g}_{0}+$ 1+ $\cdot$ . . $+\mathfrak{t}_{\mathrm{s}}$ ,
$\mathfrak{g}_{0}=\{x\in \mathrm{g}|[X,\mathrm{m}]=\{0\}.\}$
$a=$ $a_{1}\oplus\cdots\oplus a_{s}$ , $a_{k}=a\cap \mathfrak{g}k$ ,
$R=$ $R_{1}\cup\cdots\cup R_{s}$ , $R_{k}=R\cap a_{k}$ ,
$F=$ $F_{1}\cup\cdots\cup F_{s}$ , $F_{k}=F\cap R_{k}$ .
a’ R F disjoint union
$a$ $D$
$D= \bigcup_{\lambda\in R}\{H\in a|\langle\lambda, H\rangle=0\}$
$a$ –D Weyl
$C=$ $\{H\in a|\langle\lambda, H\rangle>0(\lambda\in F)\}$ ,
$C_{k}$ $=$ $\{H\in a_{k}|\langle\lambda, H\rangle>0(\lambda\in F_{k})\}$ $(1 \leq k\leq S)$
$C,$ $C_{k}$ $a,$ $a_{k}$
$\overline{C}=$ $\{H\in a|\langle\lambda, H\rangle\geq 0(\lambda\in F)\}$ ,
$\overline{C}_{k}$ $=$ $\{H\in a_{k}|\langle\lambda, H\rangle\geq 0(\lambda\in F_{k})\}$ $(1 \leq k\leq s)$ .
$C=C_{1S}\cross\cdots\cross C$
\Delta $\subset F=F(\mathfrak{g}, \mathrm{P})$
$C^{\Delta}=\{H\in\overline{C}|\langle\lambda, H\rangle>0(\lambda\in\triangle), \langle\mu, H\rangle=0(\mu\in F-\triangle)\}$
12
$\Delta_{k}\subset F_{k}(1\leq k\leq s)$
$C_{k}^{\Delta_{k}}=\{H\in\overline{C}_{k}|\langle\lambda, H\rangle>0(\lambda\in\Delta_{k}), \langle\mu, H\rangle=0(\mu\in F_{k}-\triangle_{k})\}$
\Delta \subset F $\triangle k=\Delta\cap Fk\text{ }C^{\prime\Delta}=c^{\Delta}\cap a^{;}$
$c^{\Delta}=c_{1}^{\Delta_{1}}\mathrm{x}\cdots \mathrm{x}C_{S}\Delta_{s}$
1.2 (1) $\Delta_{1}\subset F$
$\overline{C^{\Delta_{1}}}=\bigcup_{\Delta\subset\Delta_{1}}C\Delta$
disjoint union $\overline{C}=\bigcup_{\Delta\subset F}C^{\Delta}$ disjoint union
(2) $\triangle_{1}$ , \Delta 2\subset F
$\Delta_{1}\subset\Delta_{2}\Leftrightarrow C^{\Delta_{1}}\subset\overline{C^{\Delta_{2}}}$
\mu \in F $H_{\mu}\in a$
$\langle\lambda, H_{\mu}\rangle=\{$
1 $(\lambda=\mu, \lambda\in F)$





$Z^{H}$ $=$ $\{g\in G|\mathrm{A}\mathrm{d}(g)H=H\})$
$Z_{K}^{H}$ $=$ $\{k\in K|\mathrm{A}\mathrm{d}(k)H=H\}$





$N^{\Delta}=$ $\{g\in G|\mathrm{A}\mathrm{d}(g)C^{\Delta}=C^{\Delta}\}$ ,
$Z^{\Delta}=$ $\{_{\mathit{9}\in}c|\mathrm{A}\mathrm{d}(g)|c\Delta=1\}$ ,
$N_{K}^{\Delta}=$ $\{k\in K|\mathrm{A}\mathrm{d}(k)C^{\Delta}=C^{\Delta}\}$ ,
$Z_{K}^{\Delta}=$ $\{k\in K|\mathrm{A}\mathrm{d}(k)|c\Delta=1\}$
$N_{K}^{\Delta}=N^{\Delta}\cap K,$ $Z_{K}^{\Delta}=Z^{\Delta}\cap K$ Z\Delta $G$ $Z_{K}^{\Delta}\text{ }$ K
$H\in C^{\Delta}$
$Z^{\Delta}\subset Z^{H}$ , $Z_{K}^{\Delta}\subset Z^{H}K$
$R^{\Delta}$
$=$ $R\cap(F-\triangle)_{\mathrm{Z}}$ ,







$=9^{\Delta} \cap \mathrm{m}=a+\lambda\sum_{\in R^{\Delta}+}\mathrm{m}_{\lambda}$
,
$\mathfrak{g}^{\triangle}=t^{\Delta}+\mathrm{m}^{\triangle}$
1.4 $\Delta\subset F$ $H\in C^{\triangle}$
(1) $R_{+}^{\Delta}=\{\lambda\in R_{+}|\langle\lambda, H\rangle=0\}$
(2) $R^{\Delta}=\{\lambda\in R|\langle\lambda, H\rangle=0\}$
(3) $\mathrm{g}^{\Delta}=\{X\in_{9}|[H, X]=0\}$
(4) $(\mathfrak{g}^{\Delta}, \mathrm{e}^{\Delta})$ $’=^{\mathrm{g}}\Delta+\mathrm{m}^{\Delta}$
15 (1) $\triangle_{1},$ $\triangle_{2}\subset F$ $H_{1}\in C^{\Delta_{1}},$ $H2\in c^{\Delta_{2}}$ $g\in G$
Ad(g)Hl=H2 $\mathrm{A}\mathrm{d}(g)\mathfrak{g}=\Delta\iota 9^{\Delta}2$
(2) $\triangle\subset F$ $N^{\Delta}\subset N(\mathfrak{g}^{\Delta})$ $H\in C^{\Delta}$
$Z^{H},$ $Z^{\Delta},$ $N^{\triangle},$ $N(9^{\Delta})$ $G$ Lie Lie $\mathfrak{g}^{\Delta}$
–
14
16\Delta \subset F $H\in C^{\Delta}$
$Z^{\Delta}=Z^{H}=N^{\Delta}$ , $Z_{K}^{\Delta}=Z_{K}^{H}=N_{K}^{\Delta}$
$\mathrm{g}$





$\delta_{k}$ ($\mathfrak{g}_{k}$ , ffisjoint union
$\mathcal{F}_{k}$ $=$ $F_{k}\cup\{\delta_{k}\}$ $(1\leq k\leq s)$ ,
$\mathcal{F}=$ $\mathcal{F}_{1}\cup\cdots\cup \mathcal{F}sF=\cup\{\delta 1, \ldots, \delta_{S}\}$
$Q=$ $\{H\in a|0<\langle H, \lambda\rangle<\pi(\lambda\in \mathcal{F})\}$ ,
$Q_{k}$ $=$ $\{H\in a_{k}|0<\langle H, \lambda\rangle<\pi(\lambda\in \mathcal{F}_{k})\}$ $(1 \leq k\leq S)$
$\overline{Q}=$ $\{H\in a|0\leq\langle H, \lambda\rangle\leq\pi(\lambda\in \mathcal{F})\}$ ,
$\overline{Q}_{k}$ $=$ $\{H\in a_{k}|0\leq\langle H, \lambda\rangle\leq\pi(\lambda\in \mathcal{F}_{k})\}$ $(1 \leq k\leq s)$
$Q,$ $Q_{k}$ $a$ ,
$Q=Q_{1^{\cross}}\cdots\cross Q_{S}$
$Q$ \triangle \subset J
$Q^{\Delta}= \{H\in\overline{Q}|0<\langle H, \lambda\rangle(H, \mu\rangle=0 (\mu\in F(\lambda\in\triangle\bigcap_{-\Delta}F))’$
,
$\langle H,\delta_{i}\rangle<\pi\langle H,\delta_{j}\rangle=\pi$ $(\mathit{6}_{j}\in\tau-\Delta)(\delta_{i}\in\triangle),\}$
$\Delta_{k}\subset \mathcal{F}_{k}(1\leq k\leq s)$ $\overline{Q}_{k}$ $Q_{k}^{\Delta_{k}}$
$Q_{k}^{\Delta_{k}}=\{H\in\overline{Q}_{k}|0<\langle H, \lambda\rangle\langle H,\mu\rangle=0$ $( \lambda\in\triangle(\mu\in Fkk\bigcap_{-\triangle_{k}}F_{k}),’$ $\langle H,\delta_{k}\rangle<\langle H,\delta_{k}\rangle=\pi\pi$ $(\delta_{k}\in\triangle(\delta_{k}\in \mathcal{F}kk)-, \triangle_{k})\}$
$\triangle_{k}=\{\delta_{k}\}$ Q\Delta k $\alpha_{k}$ $\triangle_{k}=\emptyset$
$Q^{\triangle_{k}}=\emptyset$
\Delta \subset J $\Delta_{k}=\triangle\cap \mathcal{F}_{k}(1\leq k\leq s)_{\text{ }}Q^{J\triangle}=Q^{\Delta}\cap a’$
$Q^{\triangle}=Q_{\iota^{1}}^{\Delta}\mathrm{x}\cdots \mathrm{x}Q_{s}^{\Delta}s$
$Q^{\Delta}\neq\emptyset$ $\Delta_{k}\neq\emptyset(1\leq k\leq s)$
\Delta \subset 3 (admissible) $Q^{\Delta}$ Q-
\Delta \subset J
15
1.7 (1) \Delta 1\subset J
$\overline{Q^{\Delta_{1}}}=\bigcup_{\Delta\subset\Delta_{1}}Q^{\Delta}$
joint mlon $\overline{Q}=\bigcup_{\Delta\subset \mathcal{F}}Q^{\Delta}$ disjoint union





$H_{1},$ $H_{2}\in Q^{\Delta}\Leftrightarrow L(K_{\mathrm{E}\mathrm{x}\mathrm{p}H}1)=L(K_{\mathrm{R}\mathrm{p}H_{2}})$
$H\in\overline{Q}$ $K_{\mathrm{E}\mathrm{x}\mathrm{p}}$H Lie $K_{\mathrm{E}\mathrm{x}\mathrm{p}H}$ K Lie
11
$L(K_{\mathrm{E}\mathrm{x}})\mathrm{P}^{H}$ $=$ $\{X\in \mathrm{g}|\exp tX\in K_{\mathrm{E}\mathrm{x}\mathrm{p}H}(t\in \mathrm{R})\}$
$=$ $\{X\in \mathrm{g}|e\mathrm{x}\mathrm{p}tx\cdot \mathrm{E}\mathrm{x}\mathrm{p}H=\mathrm{E}\mathrm{x}\mathrm{p}H(t\in \mathrm{R})\}$
$=$ $\{X\in \mathrm{g}|(e\mathrm{x}\mathrm{p}H)_{*}\frac{d}{dt}|_{t_{-}}-_{0}t\mathrm{E}_{\mathrm{X}}\mathrm{p}\mathrm{A}\mathrm{d}(e\mathrm{x}\mathrm{p}(-H))X=0\}$




17 $H\in Q^{\Delta}$ \triangle \subset J --
19\Delta \subset 3 $H\in Q^{\Delta}$ $\triangle’=\triangle\cap F(\mathfrak{g}, \mathrm{f})$
$\{\lambda\in R_{+}|\langle\lambda, H\rangle\in\pi \mathrm{Z}\}=\{$
$R_{+}^{\Delta’}$ , $(\triangle\neq\triangle’)$
$R_{+}^{\Delta’} \cup\{\overline{\alpha}_{k}-\sum l_{\lambda}\lambda\in R_{+}\lambda\in(F-\Delta’)\mathrm{Z}|t_{\lambda}\in \mathrm{Z}_{\geq 0},1\leq k\leq S\}$ , $(\Delta=\triangle’)$
\Delta $\Re_{+}^{\Delta}$
18 $L(K_{\mathrm{E}]\mathrm{c}_{\mathrm{P}^{H_{1}}}})=L(K_{\mathrm{E}\mathrm{x}_{\mathrm{P}}H}2)$
$H_{1},$ $H_{2}$ $\Delta_{1}$ $\Delta_{2}$ –
18
16
1.10 $\Delta_{1},$ $\triangle_{2}\subset \mathcal{F},$ $H_{1}\in Q^{\Delta_{1}},$ $H_{2}\in Q^{\Delta_{2}}$






$H\in \mathrm{m},$ $|H|=1$ Ad(K)H
Ad(K)H $\mathrm{m}$ S Helgason [2], $\mathrm{p}247$ , Lemma 6.3




21 \Delta $\subset F(\mathfrak{g}, \mathrm{g})$ $H\in S\cap C^{\Delta}$ – $\mathrm{A}\mathrm{d}(K)H$
S
$H\in C^{\triangle}$ Ad(K)H $\mathrm{m}$ H $m_{H}$
$T_{H}(\mathrm{A}\mathrm{d}(K)H)$
$T_{H}(\mathrm{A}\mathrm{d}(K)H)$ $=$ $\{\frac{d}{dt}|_{t=0}\mathrm{A}\mathrm{d}(e\mathrm{x}\mathrm{p}tx)H|X\in \mathrm{e}\}$








$-|_{t=0}\mathrm{A}\mathrm{d}(\exp ts\alpha)H=[S_{\alpha}, H]=-\langle\alpha,$ $H)\tau_{q}$
$X\in \mathrm{f},$ $x\in \mathrm{m}$
$X_{x}^{*}= \frac{d}{dt}|k=0\mathrm{x}\mathrm{A}d(\mathrm{e}\mathrm{p}tx)x=[X,x]$
$\mathrm{m}$ $x*$ Ad(K)H $X^{*}|A\mathrm{d}(K)H$
$(X^{*}\mathrm{Y}^{*})_{H}$ $=$ $\frac{d}{dt}|_{t0}=Y_{\mathrm{A}^{*}\mathrm{d}\mathrm{f}\mathrm{x}}1\mathrm{w})H$
$=$ $\frac{d}{dt}|_{t=0}[Y,\mathrm{A}\mathrm{d}(\exp tX)H]$
$=$ $[Y, [X, H]]$
$h$ Ad(K)H $\mathrm{m}$ H (Takagi and Takahashi
[8] $h$ Kitagawa and Ohnita [5] mH )
$h(X^{*},Y^{*})$ $=$ ( $(x^{*}Y^{*})H\text{ }$ Ad(K)H- )








$( \sum_{\lambda\in R\Delta,+}\mathrm{m}_{\lambda}+\mathrm{a})-\text{ }$
1.1





22 [Hsiang [4], Lawson [6]] mH $C^{\triangle}$
18




Ad(K)H $\mathrm{m}$ $m$ $\mathrm{A}\mathrm{d}(K)$ $\mathrm{m}$
$Ad(k)_{*}m=m$ $(k\in K)$
$\mathrm{A}\mathrm{d}(k)(H+tm_{H})=A\mathrm{d}(k)H+tm_{\mathrm{A}\mathrm{d}(}k)H$ $(k\in K)$








$\triangle\subset F(\mathrm{g}, \not\in)$ H $C^{\Delta}$ C6
$F(H)=- \sum_{+\alpha\in\overline{R}-\overline{R}_{+}}\Delta\log\langle\alpha, H\rangle$
$(H\in C^{\triangle})$
$X\in T_{H}(C^{\Delta})$ $a$ C\Delta F $\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}F$
$\langle \mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{H}F, x\rangle$ $=$ $dF_{H}(X)$
$=$ $\frac{d}{dt}|_{t=0}F(H+tX)$



















$T_{H}(\mathrm{m})arrow T_{H}(S)$ ; $X\text{ }arrow XT$
Ad(K)H S H hT
(Ad(K)H\subset S H ) $=$ $(m^{H})_{H}^{T}$
$=$ $(\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{H}F)^{T}$
$=$ $\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{H}(F|_{sc}\cap\Delta)$ . (3)
(3) Ad(K)H S $\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{H}(F|_{s}\cap c^{\Delta)}=0$
$F|_{S\cap}c^{\Delta}$ $\tilde{\nabla},$ $\nabla$ $\mathrm{m}$ , S $S\subset \mathrm{m}$
$h^{S}$ S\cap C\Delta $X$, Y




$=$ $Y(d(F|s\cap c\Delta)(x))-d(F|S\cap c\Delta)(\nabla_{Y}x)-dF(hS(x, Y))$
$=$ $(\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{S}(F|S\cap C^{\Delta}))(x, Y)-dF(hS(x, Y))$ .
$(\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{S}(F|_{sC^{\Delta}}\mathrm{n}))(x,Y)=(\mathrm{H}_{\mathfrak{B}}\mathrm{s}F)(X, Y)+dF(h^{S}(X, Y))$ (4)
20
HaesF $T_{H}(C^{\Delta})$ $e_{1},$ $\ldots,$ $e_{k}$




$(e_{j}e_{i}F)(H)=a \in \text{ ^{}-\overline{R}^{\Delta}}+\frac{\langle\alpha,e_{i}\rangle\langle\alpha,e_{j}\rangle}{\langle\alpha,H\rangle^{2}}$ .
(4) hS




$=$ $\mathrm{c}_{\mathrm{a}}\mathrm{r}\mathrm{d}(\tilde{R}+-\tilde{R}_{+}\Delta)\langle X, Y\rangle$
Card
$( \mathrm{H}\mathrm{e}\mathrm{s}\mathrm{s}(F|_{s\mathrm{n}}C\Delta))_{H}(X, Y)=\sum_{\alpha\in\overline{B}\vdash-\overline{R}_{+}}\frac{\langle\alpha,X\rangle\langle\alpha,Y\rangle}{\langle\alpha,H\rangle^{2}}\Delta+\mathrm{c}\mathrm{a}\mathrm{r}\mathrm{d}(\overline{R}_{+}-\tilde{R}_{+}^{\Delta})\langle X, Y\rangle$ .










$\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{H}(F|_{S\cap C^{\Delta}})=0$ $H\in S\cap C^{\Delta}$ $-$
21
3
p\in M $Kp$ $Kp$ M Riemann





31 \Delta $\subset \mathcal{F}$ $H\in Q^{\Delta}$ – KE\psi H M
$H\in Q^{\Delta}$ $p=\mathrm{E}\mathrm{x}\mathrm{p}H$
$T_{\mathrm{p}}(Kp)$ $=$ $\{\frac{d}{dt}|_{t=0}e\mathrm{x}\mathrm{p}tx\cdot p|X\in\not\in\}$
$=$ $\{\frac{d}{dt}|_{t}\ovalbox{\tt\small REJECT}\exp tx\cdot \mathrm{E}\mathrm{x}\mathrm{p}H|X\in \mathrm{f}\}$
$=$ $\{\frac{d}{dT}|_{t=0}(e\mathrm{x}\mathrm{p}tx\exp H)K|X\in \mathrm{e}\}$
$=$ $\{-|_{t=0}\exp H$ ($\exp$Ad$(\exp(-H))(tX)$ ) $K|X\in \mathrm{g}\}$
$=$ $\{(\exp H)_{*}\frac{d}{dt}|_{t=0}\pi(\exp \mathrm{A}\mathrm{d}(\exp(-H))(tx))|X\in \mathrm{g}\}$














$\cong$ $((\exp H)_{*}\circ d\pi)\tau_{\alpha}$
$=$ $- \frac{1}{\sin\langle\alpha,H\rangle}(\frac{d}{dt}\text{ }\exp tS\alpha$ . $\mathrm{E}\mathrm{x}\mathrm{P}H)$ (6)
$X\in \mathfrak{g},$ $q\in M$ M $X^{+}$
$(X^{+})_{q}= \frac{d}{dt}|_{i=}\mathrm{o}\exp tX\cdot q$




$=$ $h_{\mathrm{p}}(- \frac{1}{\sin\langle\alpha,H\rangle}(\frac{d}{dt}|_{t=0}\exp ts\alpha$ . $\mathrm{E}_{\mathrm{X}}\mathrm{p}H\mathrm{I}$
$,$
$- \frac{1}{\sin\langle\beta\}H\rangle}(\frac{d}{dt}|_{\llcorner-}0\exp ts\beta$ . $\mathrm{E}\mathrm{x}\mathrm{p}H$
( (6) )
$\frac{1}{\sin\langle\alpha,H\rangle\sin\langle\beta,H\rangle}h_{P}((s_{\alpha}+)\mathrm{E}\mathrm{x}\mathrm{p}H,$ $(S_{\beta}^{+})\mathrm{E}\mathrm{x}\mathrm{p}H)$
$=$ $\frac{1}{\sin\langle\alpha,H\rangle\sin\langle\beta,H\rangle}$ ( $($ $\mathrm{S}_{\beta}^{+})_{\mathrm{E}\mathrm{p}H}\mathrm{x}$ KExpH )
3.2 (1) $g\in G,$ $X,$ $Y\in \mathfrak{g}$
$g_{*}(\tilde{\nabla}_{\mathrm{x}+}Y+)=\tilde{\nabla}_{(\mathrm{A}\mathrm{d}(g})\mathrm{x})+(Ad(g)Y)^{+}$ .
(2) $X,$ $Y\in \mathfrak{g}$
$(\tilde{\nabla}_{\mathrm{x}+Y^{+}})\mathit{0}=\{$
$-[X, Y]_{\mathrm{m}}$ , $X\in \mathrm{m}$ .
$0$ , X\in
(1) $g\in G,$ $X\in$ $q\in M$
$g_{*}(X^{+})_{q}$ $=$ $\mathit{9}*(\frac{d}{dt}|_{t0}=t\exp X\cdot q)$
$=$ $\frac{d}{dt}|_{t}\mathrm{o}g\exp tX\cdot q$





$g_{*}(\tilde{\nabla}\mathrm{x}+^{Y^{+}})=\tilde{\nabla}_{(\mathrm{A}\mathrm{d}1^{g})}\mathrm{x})+(A\mathrm{d}(g)\mathrm{Y})^{+}$ , ($g\in G,$ $X,\mathrm{Y}\in$ frakg)
(2) $X\in \mathrm{m}$ $\exp(-tx)*$ M $\exp(-tX)\cdot \mathit{0}$
$(\tilde{\nabla}_{\mathrm{x}+}Y+)_{Q}$
$= \lim_{tarrow 0}\frac{\exp(-tx)*\cdot Y\mathrm{e}\mathrm{x}\mathrm{p}\mathrm{r}\mathrm{x}\cdot \mathit{0}+-Y}{t}$
$=$ $[X^{+},Y^{+}]_{\mathit{0}}$
$=$ $-[X,Y.|_{\mathit{0}}^{+}$ ([2] )






$(\overline{\nabla}_{S_{\alpha}^{+}\beta}s^{+})\mathrm{E}_{\mathrm{X}}\mathrm{P}H$ $=$ $(\exp H)_{*}((\exp(-H))_{*}\tilde{\nabla}_{S^{+}}s^{+})\alpha\beta$
$\cong$ ((eXp(-H))* $S_{\beta}^{+}$)
$=$ $(\tilde{\nabla}_{(\mathrm{A}\mathrm{d}(\mathrm{x}\mathrm{p}(}\mathrm{e}-H))s\alpha)^{+}(\mathrm{A}\mathrm{d}(\exp(-H))s\beta)+)\mathit{0}$
$=$ $(\tilde{\nabla}_{(\infty(\rangle(\rangle\tau_{\alpha})}\alpha,Hs_{\alpha}-\mathrm{s}\dot{\mathrm{u}}1\alpha,H+(\cos\langle\beta, H\rangle S_{\beta}-\sin(\beta, H\rangle T_{\beta})+)$
$=$ $-[-\sin\langle\alpha, H\rangle T\alpha , \mathrm{c},\mathrm{o}\mathrm{s}\langle\beta, H\rangle S\beta-\sin\langle\beta, H\rangle T_{\beta}]_{\mathrm{m}}$
$=$ $-[-\sin\langle\alpha, H\rangle T\alpha , \cos\langle\beta, H\rangle S\beta]$
$=\sin(\alpha,$ $H\rangle_{\mathrm{C}}\mathrm{o}\mathrm{e}\langle\beta, H\rangle[\tau_{\alpha},s_{\beta}]$
$h_{\mathrm{p}}(\tau_{\alpha}, \tau_{\beta})$ $=$ $\frac{1}{\sin\langle\alpha,H\rangle\sin\langle\beta,H\rangle}(\sin\langle\alpha, H\rangle\cos\langle\beta, H\rangle[T_{\alpha},S_{\beta}]^{\perp})$
$=$ $\cot\langle\beta, H\rangle[\tau_{\alpha}, S\beta]^{\perp}$ (7)
$[\cdot, \cdot]^{\perp}$ $\mathrm{m}$ Tp(Kp)-









\leftarrow T s [11] ) $m_{p}\text{ }a$







$k_{*}m=m$ , $(k\in K)$
$K_{\mathrm{E}\mathrm{x}_{\mathrm{P}}(+m_{\mathrm{p}})}Ht$ $=$ $\{k\in K|k\mathrm{E}\mathrm{x}\mathrm{p}pmt=\mathrm{E}p\mathrm{x}\mathrm{p}_{\mathrm{p}}tm_{p}\}$
$=$ $\{k\in K|\mathrm{E}\mathrm{x}\mathrm{p}_{k\cdot pp}t(k_{*}m)=\mathrm{E}_{\mathrm{X}}\mathrm{p}_{\mathrm{P}}tm\}p$
$=$ $\{k\in K|\mathrm{E}\mathrm{x}\mathrm{p}_{k\cdot p}tm_{k_{\mathrm{P}}}.=\mathrm{E}\mathrm{x}\mathrm{p}_{p}Tm_{\mathrm{p}}\}$
$\supset$ $\{k\in K|k\cdot p=p\}$
$=$ $K_{p}$










$\partial_{1},$ $\cdots$ , Q\Delta
$(\partial_{i}F)(H)$ $=\partial_{i}(H)$
$=$ $-$ $\sum$ $(\cot\langle\alpha, H\rangle)\langle\alpha, \partial i\rangle$
$\alpha\in\overline{R}+--_{\Delta}\Re_{+}$
KExpH M=G/K mH 33 (8)
$(m^{H})_{\mathrm{E}\mathrm{x}\mathrm{p}}H=\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}_{H}F$ (9)
(9) $\mathrm{g}\mathrm{r}\mathrm{a}d_{H}F=0$ KExpH M
$(\mathrm{H}\mathrm{e}\mathrm{S}\mathrm{s}F)H(\partial i, \partial \mathrm{j})=(\partial j\partial_{i}F)(H)$
$(\partial_{j}\partial_{i}F)(H)$ $=$ $\partial_{j}(-$ $\sum_{\Delta,\alpha\in\overline{R}+-\overline{\mathfrak{N}}+}(\cot\langle\alpha, \cdot\rangle)\langle\alpha, \partial i\rangle)(H)$
$=$ $\sum$ $\frac{\langle\alpha,\partial_{i}\rangle(\alpha,\partial\rangle \mathrm{j}}{\sin^{2}\langle\alpha,H\rangle}$ $(H\in Q^{\Delta})$ .
$a\in\overline{R}+-\Re_{+}-_{\Delta}$
$\mathrm{g}$ \partial i $\alpha\in\tilde{R}_{+}-\tilde{\mathfrak{N}}_{+}^{\Delta}$
$(\alpha,$ $\partial_{i}\rangle>0$
$H\in Q^{\triangle}$ $(\mathrm{H}\mathrm{e}\mathrm{s}\mathrm{s}F)H$ F Q\triangle
H Q6 $\alpha\in\tilde{R}_{+}-\tilde{\Re}_{+}^{\Delta}$
$\langle\alpha, H\ranglearrow+0$ $\pi-0$
$H\in Q^{\triangle}$ $\text{ }\alpha\in R_{+}-;\tilde{\mathcal{R}}_{+}^{\Delta}$ $\sin\langle\alpha, H\rangle$ F
$F(H)arrow+\infty$
gradHF=O $K$ExpH M $H\in Q^{\Delta}$
–
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